This study focused on the description of love by individuals diagnosed with psychopathy and antisocial personality disorder (ASPD). The aim of the study was to test the hypothesis that psychopathic individuals have ambiguous, ambivalent, and dysfunctional representation of love, which is expressed in their emotional language. The study participants consisted of 60 prison inmates with ASPD, 40 prison inmates without ASPD, and 60 men without antisocial tendencies who described situations involving love. The descriptions of love expressed in the narratives were analyzed, and a comparison of the three groups revealed differences between inmates with psychopathy and ASPD, inmates without psychopathy and ASPD, and the control group. The psychopathic individuals described love as an unclear complex emotion, strong, and with and inappropriate valence and high self-concentration. The description of love showed the lack of clear understanding of the situation of love, people involved in this situation, and the results. This dysfunctional form of love presented by individuals with psychopathy has been discussed in terms of their neurobiological deficits related to the prefrontal cortex, temporal lobes, amygdala, grey matter structure, and limbic abnormalities.
Introduction 1
Love is one of the most powerful human feelings. Love is a complex emotion which contains positive elements, such as joy, satisfaction, happiness, and contentment. Love also contains some negative emotions and sensations, such as fear, sadness, jealousy, and anger. The general overview of love is positive. Love has a lot of positive functions in human life. Love is an important factor in human relationships, development, self-confidence, health, and the sense of existence. People who are able create mutual relationships with another person are happier, more mature, more empathic, and emotionally more competent. Love is experienced by humans in varied styles and ways. The form of love is determined by mental representations of love and other cultural, as well as individual factors (Sternberg, 2006) . There are different problems related to the experience of love. Some dysfunctional forms of love are caused by personality disorders or other mental disorders. One of the serious cases is love in psychopathic individuals. The literature presents little information about the experience of love in psychopathic individuals. Researchers have described the incapacity for love and egocentricity amongst psychopaths (Hare, 1998 (Hare, , 2003 Brinkley, Schmitt and Newman, 2005) . Psychopaths are unable to create relationships based on love (Lorenz and Newman, 2002) . Affective functioning of psychopaths and individuals with antisocial personality is characterized by ruthlessness, narcissism, hostility, manipulation, and sensation-seeking (Pauthus and Williams, 2002; Hiatt and Newman, 2007; Lykken, 2007) . Such individuals have more extensively developed representations of hostility, anger, hate, contempt, or violence than love or happiness (Blair et al., 1997; Grann 1998 ), but undeveloped schemas of sensitivity, empathy, and mutuality (Beck, 2004) . The love scripts in psychopaths and individuals with antisocial personality are undeveloped. Thus, their mental representation of love is marked by inappropriate elements (Gawda, 2008) . Probably, psychopaths and individuals with antisocial personality are able to experience love, but this experience is dysfunctional. Similarly, for instance, the data concerning lack of anxiety among psychopaths is inconsistent, and the most recent findings have indicated that individuals with psychopathy do not exhibit a lack of anxiety (Lynam and Derefinko, 2007) . The data about emotional language of psychopaths show that they are able to describe love situations, their linguistic forms are rich, but their language is replete with negations, pauses, and other specific syntactic elements (Gawda, 2010) .
Thus, the aim of the current study was to present the descriptions of love made by psychopathic individuals, and show how their perception of love and love schemas are dysfunctional. The dysfunctions in love will be analyzed in terms of the neurobiological abnormalities.
Materials and Methods
Three groups of participants were examined. The first group (I) consisted of 60 psychopathic prisoners (also with a diagnosis of antisocial personality disorder [ASPD] ). The second group (II) consisted of 40 prisoners with low scores on the psychopathy scale (MMPI) and without ASPD. The third group (III) was recruited from 60 non-prisoners without psychopathic and antisocial traits. The three groups of subjects were similar in terms of the lack of other psychological and psychiatric impairments; the diagnosis was based on the records of the individuals using the DSM-IV-TR criteria. The ages were not significantly different between the 3 groups, as follows: MI = 35.5, SDI = 11; MII = 34.2, SDII = 10; and MIII = 33.5, SDIII = 1,45. There were no statistically significant differences between the 3 groups in education (MI = 10.27, SDI = 1.80; MII = 10.40, SDII = 1.50; and MIII = 10.44, SDIII = 1,50) or intelligence (full scale of WAIS-R [MI = 102, SDI = 10; MII = 99, SDII = 9; and MIII = 100, SDIII = 9]). The prisoners (I and II) had been convicted of multiple serious crimes against health, life, and public order. The examinations were executed in the state prisons. All of the prisoners were recidivists. The control group (III) consisted of 60 adult male students with low scores on the psychopathy and hypomania scales of the MMPI who did not display ASPD.
Procedure

Pilot study
The aim of the pilot study was to choose one photograph from eight photographs which best expressed love (each photograph presented a couple hugging each other). The participants in the pilot study rated the photographs. The photograph which exhibited the highest levels of inter-rater agreement was selected for the main study (Kendall's W = 0.93).
Main study
The first phase of the investigation was conducted in the prisons, and the second phase was conducted in the schools. After the prisoner records were analyzed, interviews were conducted and background data were collected. The following three measures were obtained: WAIS-R; psychopathy scale of the MMPI; and the narrative productions about love. Then, in the main study, every participant was asked to write a story about love. The photograph chosen during the pilot study was shown separately, and the participant was given the following instructions: "Look at this picture. Imagine that you are in the picture, how you would feel, and then write a story about the photograph." The participants produced 160 stories describing love. The time allowed for writing was not limited, but controlled. Three psychologists analyzed the narratives.
Measures
The psychopathy and hypomania scales from the MMPI were used in the study for the selection of the group.
The Wechsler Adult Intelligence ScaleRevised (WAIS-R; Wechsler, 1981 ) is a general test of intelligence with verbal and performance components. There are 11 subtests, and the verbal component consists of 6 verbal subtests. The verbal and performance scores were employed in the analysis, and the Working Memory Index and Verbal Comprehension Index were also taken into consideration. The WAIS-R was used for the selection of the group.
The narrative analysis was used as the main technique for description of love by psychopathic individuals. All indicators were counted and recorded in all stories about love. The following indictors of love were analyzed: the number of positive emotional words (e.g., happy and joyful); the number of negative emotional words (e.g., disappointed and unhappy); the number of intense expressions (e.g., I am extremely happy); the number of phrases related to the level of "selfconcentration," as measured by the number of verbs in the first person singular (e.g., I feel and I want) and pronouns and other parts of speech referring to the 1 st person singular (e.g., my and me); the level of concentration on others, as measured by the number of phrases related to others (e.g., she is pretty); and the level of simultaneous concentration on self and others, as measured by the number of phrases related to both self and others (e.g., I want to be with her).
Results and discussion
Intelligence, education, and age in the three groups were compared to exclude the potential impact on narrative productions. The level of verbal intelligence in the groups was similar, thus we suggest that the differences between groups in the descriptions of love were due to emotional and personality characteristics. To test this hypothesis, the Kruskal-Wallis analysis was used, and then the scores in the two scales of the MMPI (psychopathy and hypomania) were correlated with linguistic markers of love. The psychopathic prisoners used more positive emotional words in their stories about love, as well as more negative words than prisoners without psychopathic traits and controls. The psychopathic prisoners repeated that they are good, honest, and compromise ("I am good,…). The descriptions of love made by psychopathic criminals were more expressive and intense (e.g., "I am so happy…," and "It is very fantastic…") than the descriptions made by participants from two other groups. The stories about love written by psychopaths were dynamic and persuasive. The psychopathic prisoners presented love with high emotional involvement, and at the same time with uncertainty. The psychopathic prisoners were involved in this situation more strongly than were the criminals without psychopathic personalities and the controls. This involvement was not related to the isolation because the non-psychopathic inmates did not present such tendencies in their descriptions of love. The prisoners with psychopathy used self-references and pronouns (e.g., "me, my, and mine") or verbs in the 1 st person singular (e.g., I am. I want, I wish, I have never been…") in their narratives about love more frequently. In their stories about love, the number of phrases related to others was similar to the stories written by criminals without psychopathic traits and controls. An interesting finding concerned the number of phrases related simultaneously to self and others. The psychopathic subjects used these types of descriptions less frequently. The psychopathic subjects were unable to concentrate on themselves and on the others in the same time. The high self-concentration of psychopathic subjects was significantly different than the high concentration on self and others in controls, which is very symptomatic for psychopathic personality.
After having compared the descriptions of love made by psychopathic participants, non-psychopathic participants, and controls, the correlations between the psychopathy scale and hypomania and the love linguistic markers were estimated. The psychopathic prisoners diagnosed with ASPD have been characterized by high scores on two scales (psychopathy and hypomania of the MMPI). The correlations between the other scales of the MMPI were not counted because the psychopathic individuals did not show higher scores on the other scales. There were many correlations between psychopathy and use of specific descriptions in love stories. Psychopathy correlated significantly with the use of positive descriptions in love stories and negative descriptions. Then, the higher psychopathy was linked to more intense expressions in love stories. The same tendency was observed between psychopathy and self-concentration. No correlations were found between psychopathy and the number of phrases related to the others, but negative correlation was found between psychopathy and simultaneous concentration on self and others. In sum, love is perceived by psychopathic individuals as strong and ambivalent feeling (both positive and negative). Psychopathic individuals are unable to recognize the appropriate valence of this complex emotion. This ambivalence may be due to the unsuccessful inhibition of two systems (behavioral activation system [BAS] and behavioral inhibition system [BIS]; Levenson et al., 1995 , Levenston et al., 2000 Newman et al., 2005) . Thus, psychopaths display high positive activation, and at the same time the reduced inhibition of negative activation (Sutker and Allain, 2001 ). This unclear recognition of activation was observed in several studies in psychopaths (Bradley et al., 1996; Levenson et al., 2000; Müller et al., 2003) .
The psychopaths presented high concentration on themselves and low simultaneous concentration on self and others, which is a key concentration for mutual relationships. The capacity for simultaneous concentration on self and others is a basis for close relationships, facilitating access for the experience of others, their perception, and their ways of understanding. This component is an integral part of empathy. The participants with psychopathy have the possibility to observe and understand another person, but their overdeveloped selfconcentration makes their emotional experience unclear. High egocentricity reported by many researchers is the mechanism which blocks them from the creation of mutual relationships and blocks the opportunity for the emotional resonance required for deep empathy (Brinkley et al., 2005; Hare, 1998 Hare, , 2003 .
The analysis of emotional language of psychopaths helped us better understand the affect of persons diagnosed with psychopathy. Love for psychopaths is a very important strong emotion, but at the same time ambivalent with an abundance of contradictions.
Psychopaths perceive themselves as extremely important in this emotional situation. Psychopaths consider that this moment is the most important in their life, and their partner is also extremely important. At the same time, psychopaths are expressing all these needs; they are staying at the position to be highly concentrated on themselves.
This dysfunctional perception of love is consistent with previous neurobiological data which demonstrates the abnormal neural processing in psychopathic individuals. The ventromedial prefrontal cortex (vmPFC) may underlie aspects of self-processing, such as self-reflection and rumination, which has an impact on guilt and embarrassment (Mitchell et al., 2005; Beer et al., 2006; Qin and Northoff, 2011) , and has an important role in the regulation of emotions. A second area of the PFC which may be important for psychopathy is the anterior cingulated cortex (ACC). The ACC is regarded as the main area related to cognitive and affective mechanisms of motivation, such as punishment, reward, pain, negative emotions, empathy, and cognitive control (Etkin et al., 2011; Shackman et al., 2011) There is a functional link between the ACC and vmPFC, with dense reciprocal connections between the two areas, which underlie their importance for social and emotional behaviors (Ongur and Price, 2000) . These subregions of the PFC interact and interconnect with dorsal and lateral sectors of the PFC, which is also related to important functions.
Research on the grey matter (GM) structure of the PFC in psychopaths has yielded interesting findings. The volume of the GM across the entire PFC in psychopathic offenders ("unsuccessful") is lower than nonpsychopaths. The ("successful") psychopaths and non-psychopaths did not differ in the volume of the GM. The reduced volume of the lateral and ventral PFC was found in "unsuccessful" psychopaths (Yang et al., 2005) . In a separate study, reduced cortical thickness in psychopathic adult males was found (Yang et al., 2009 ). De Oliveira-Souza et al. (2008 found the reduced GM volume in the frontopolar cortex with the area of the vmPFC and orbitofrontal cortex. The reduction in the GM in the right dorsal ACC and dorsolateral PFC bilaterally was confirmed by Muller et al. (2008) . Many other studies have confirmed that psychopathy is associated with a reduction in the prefrontal GM, especially in the subregions of the vmPFC and ACC (Boccardi et al., 2011; Ly et al., 2012; Ermer et al., 2012) .
Two studies based on small samples showed the reduced integrity of the uncinate fasciculus (examination of white mater structure), which is a major tract connecting the PFC with a subcortical structure, such as the amygdala (Craig et al., 2009; Motzkin et al., 2011) , confirming the dysfunction of the PFC in psychopaths. There are also studies which report the reduced functional connectivity between the vmPFC and amygdala in psychopaths (Motzkin et al., 2011) , as well as between the ACC and insula (Ly et al., 2012) . The associations between psychopathy and PFC abnormalities have been found in a large number of studies, such as affective theory of mind (Sommer et al., 2010) , viewing facial expression of emotions (Dolan and Fullam, 2009) , or recognition of facial expression (Gordon et al., 2004) . All of the studies report abnormalities of the PFC, especially in regions of the vmPFC and ACC.
Not only PFC abnormalities are associated with psychopathy. Some data present abnormalities in the anterior temporal cortex in psychopaths (Raine et al., 2000) . Recent data has shown that motor cortex excitability (MNS) is related to psychopathic personality traits, especially the coldheartedness scale (PPI, Lilienfeld and Andrews, 1996) . Individuals with the highest level of coldheartedness displayed the greatest reduction in the amplitude of the MEP (Fecteau et al., 2008) . These results are particularly interesting because they support the thesis that psychopathic individuals possess an ability to understand the affective or sensory state of another individual. The problem is that "motor empathy" and emotional empathy are unaffected in psychopaths, according to the theory of empathy as described by Blair (2005) .
There is a large number of studies that have reported that subcortical regions are linked to psychopathy. Specifically, the abnormal size, shape, and activity of the amygdala are associated with psychopathy (Blair, 2007; Dolan and Fullam 2009; Glenn et al., 2009; Harenski et al., 2009; Yang et al., 2009 , Ly et al., 2012 . Other frequently mentioned abnormal regions in psychopathic people are the hippocampus (Bocardi et al., 2010 ), insula (de Oliveira-Souza et al., 2008 Ly et al., 2012) , and striatum (Buckholtz et al., 2010; Glen et al., 2010) .
The dysfunctions in neural processes in psychopaths are the basis of the dysfunctions in recognizing, differentiating, and analyzing affective information. The results of these impairments are the difficulties in insight in affective states. The dysfunctional insight has extremely serious and negative consequences, such as inability to take a victim perspective (Hiatt and Newmann, 2007) .
Conclusion and Outlook
Functional magnetic resonance imaging (fMRI) focusing on the neural basis of love confirm that the same region of the brain which are dysfunctional in psychopath are considerable for love. Bartels and Zeki (2004) and Zeki (2007) reported that maternal love activated several regions in the brain, as follows: middle insula; rostro-dorsal ACC; caudate nucleus (dorsal head); putamen/globus pallidus; thalamus; posterior hippocampus; lateral orbitofrontal cortex; right substantia nigra; and right periaqueductal gray. Romantic love was associated with activation of the middle PFC, parieto-occipital junction/superior temporal sulcus, medial prefrontal/paracingulate cortex, temporal poles, posterior singulate gyrus, medial cuneus, and amygdaloid region (Bartels and Zeki, 2000) . Similar regions of the brain were associated with unconditional love (Beauregard et al., 2009) . These forms of love share common neural mechanisms. Of note, the caudate nucleus and putamen represent major components of the reward system in the brain. A rostro-dorsal ACC is involved in empathy for pain (Singer et al., 2006) , and interoceptive as well as exteroceptive detection of emotional signals (Lane et al., 1998) . The role of rostro-dorsal ACC in emotional awareness was confirmed. The insula is implicated in the representation of bodily states; this area has been found activated in many emotional states. The insula plays an important role in the process of insight in emotions (Critchley et al., 2004) .
In conclusion, the regions of the brain associated with love are dysfunctional in psychopathic individuals. Future studies should focus on describing neural representation of love in psychopaths. This interesting examination may take into consideration the comparisons between neural mechanism of love in subjects with psychopathy and without this disorder. A better understanding of the psychobiological basis of the affective dysfunctions in psychopaths is valuable for future diagnosis and more effective treatment. Doing so is important because the population of psychopaths causes significant societal costs, which are the result of typical characteristics, such as remorselessness, antisocial behavior, and criminal recidivism.
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